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A: If you notice HYPER COAGULATION  
 
refer the patient for whole body PET/CT 
CONCLUSION 
Q: HOW TO “SEE” THE “INVISIBLE” CANCER?	
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TWO distinct groups of 
neoplastic syndromes 
2. HISTORY AND FEATURES OF NEOPLASTIC SYNDROMES 
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The last two decades brought more 
knowledge than all the preceding millennia	
NEOPLASTIC STUDIES 
FOUR PERIODS 
- Occupational cancer 
- Carcinogens 
- Ca derive from and 
  spread through cells 	
- Induced cancer 	
Nothing  
DNA formula 
Oncogenes  
Tumour suppressor genes	
h$p://www.gutenberg.org/files/22259/22259-h/22259-h.htm	
h$p://stores.ebay.com/AuthenBc-Ancient-Greek-Roman-Coins/Animals-
on-Ancient-Greek-Roman-Coin.html	
“Cacinos” 
“Carcinoma” 
“Oncos” 
Galen 
1st    5th  BC              2nd AD 
 
 
2nd   2nd  AD             17th AD 
 
 
3rd    17th AD             mid 20th  
 
 
4th     mid 20th  
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Commonly associated with: 
http://www.appliedradiology.com/articles/part-2-classic-signs-in-gastrointestinal-radiology	h$p://clinicalcases.org/2004/02/finger-clubbing-due-to-lung-cancer.html	 h$p://hdimagegallery.net/pancreaBc+duct+stricture?image=1777868525	
Ø Physical features: invasion, compression, obstruction … 
Ø Advanced cancer: large size tumor & metastases 
•  bdominal pa n 
•  vomiting 
•  constipation 
•  cough 
•  chest pain 
•  haemoptysis	
•  jaundice 
•  dark urine  
•  pale stool  	
 
Grim
h$p://portablerockart.blogspot.co.nz/
2014/05/arkfeld-site-baby-mammoth.html	 Late 
events 
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PARA NEOPLASTIC SYNDROMES (PNSs)	
Ø   In 1823 Boillaud reported three cases of 
 
     cancer preceded by thrombophlebitis  
                                                                                                                                                                                                                                                              Otten  et al (2002) 
 
h$p://www.bloodjournal.org/
content/122/10/1687?sso-
checked=true	
h$p://www.bloodjournal.org/
content/122/10/1687?sso-
checked=true	
Ø  Trousseaux - mid 19th century- taught that: 
  - hyper coagulation can be a sign of malignancy 
  - venous thrombosis can be a sign of malignancy	
                                                               The New England Journal of Medicine (2002) 
h$p://portablerockart.blogspot.co.nz/
2014/05/arkfeld-site-baby-
mammoth.html	
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1940s-the term PNSs was established 
1965 - 2015 - PUBMED published 
12 300 articles using the term PNSs  
In the last 5 years 					  2 articles / day        
Darnell	R.	B.,	and	Posner,	J.	B.	(2011)	
	ParaneoplasBc	Syndromes.	ISBN:	9780199772735	
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http://dentistryandmedicine.blogspot.co.nz/
2011/08/red-lesions-of-oral-mucosa-
differential.html 
http://www.med-ed.virginia.edu/
courses/rad/gi/pancreas/
neo03.html 
http://www.eurorad.org/
eurorad/case.php?id=1475 
http://www.sciencedaily.com/
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http://www.medscape.com/content/
2004/00/49/42/494299/494299_fig.html#sthash.DBPmiwOj.dpuf 
http://www.cmej.org.za/
index.php/cmej/article/view/
2807/3134 
http://www.sciencedirect.com/
science/article/pii/
S0720048X12000320 
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emedicine.medscape.com/
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NEUROLOGICAL 
MUSCULO- 
SKELETAL 
CARDIO – 
VASCULAR 
URINAR
Y 
http://healthfts.blogspot.co.nz/
2012/04/rheumatoid-arthritis.html 
MIXED 
HEMATOLOGICAL 
h$p://www.regmed.uni-tuebingen.de/?q=en/the-cardiac-
surgeons-dream-transplants-that-grow-with-their-carrier	
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HYPER COAGULATION 
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A: If you notice HYPER COAGULATION  
 
refer the patient for whole body PET/CT 
SAME CONCLUSION 
 
SECOND TIME 
Q: HOW TO “SEE” THE “INVISIBLE” CANCER?	
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Q: How does HYPER COAGULATION appear?	
A: Think VENOUS THROMBOSIS	
http://www.prweb.com/releases/2013/3/prweb10542676.htm 
http://dermaamin.com/site/atlas-of-dermatology/18-s/
1191-superficial-thrombophlebitis-.html 
This is how it could look	
11	http://www.mjhid.org/index.php/mjhid/article/view/2011.026/348 
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https://www.scienceopen.com/document/vid/60e2e2ec-bd8f-407f-
a856-788cf7ac5da6;jsessionid=lO2BtC3MfNkx+8XklPwoEm2K.slave:so-app2-
prd?0 
http://frontalcortex.com/?page=oll&topic=24&qid=365 
14	http://www.thrombosisadviser.com/html/images/library/
vte/venogram-showing-deep-venous-thrombosis-PU.jpg 
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http://www.ultrasoundcases.info/case-list.aspx?cat=133 
http://www.imagekb.com/splenic-vein-thrombosis 
http://classconnection.s3.amazonaws.com/86/
flashcards/468086/jpg/pe_ct1312665598440.jpg 
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http://www.onlinejets.org/text.asp?2014/7/1/57/125645 
https://en.wikipedia.org/wiki/CT_pulmonary_angiogram 
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http://www.spectlung.com/case-study-details.php?casestudy_id=4 
http://smartrad.blogspot.co.nz/2012/12/
saddle-pulmonary-embolism.html 
http://smartrad.blogspot.co.nz/
2012/12/saddle-pulmonary-
embolism.html 
https://stroke.ahajournals.org/content/42/4/1158/F14.expansion.html 
18	
http://www.radiologyassistant.nl/en/
p484b8328cb6b2/brain-ischemia-vascular-
territories.html 
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Q: Why hyper coagulation requires PET/CT? 
-  PNS 
-  Early cancer marker	
A: Because it is a potential: 
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3. STATISTICS FOR PNSs 
20 
AVERAGE 8-23% 
http://dermaamin.com/site/atlas-of-dermatology/1-a/
56-acrokeratosis-paraneoplastica-bazex-.html http://piel-l.org/libreria/item/1111 
1st PNS-Trousseaux’ sign of malignancy 
Cancer-induced HYPER COAGULATION is a result 
of cancer-induced  PLATELET ABNORMALITIES 
Numerical 
thrombocythaemia
thrombocytosis																																																	
4. PATHOPHYSIOLOGY OF HEMATOLOGICAL PNSs 
Functional 
aggregation & activation 
21 
Hale,	K.	L.	(2012).	OncoLog.	Vol.	57,	Nos.	11-12	
Ø  40% linked to Ca if no systemic condition is present 
Ø  GIT, lung, breast & ovary          (33% of ovarian CA) 
																																																																																																																																																																																																																																																																																																	Hale,	K.	L.	(2012).	OncoLog.	Vol.	57,	Nos.	11-12	
THROMBOCYTOSIS > 450 X109/L THINK CANCER  
22	h$p://www.deweyfromdetroit.com/2012/07/
foxes-guarding-chicken-
coop.html#.VBtgsxC75EI	
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5. RESEARCH QUESTION 
CAN PET / CT IDENTIFY LINKS BETWEEN: 
 
1)  Hematological PNSs and cancer ? 
 
2)  Hyper coagulation  and cancer ? 
			 			 	
			 			
HYPER 
COAGULATION 
SIGN OF 
MALIGNANCY 
			 			 	
			 			
HYPER 
COAGULATION 
SIGN OF 
MALIGNANCY 
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6. RESEARCH PLAN 
Cancer progression – PET & biopsy 
 
Thrombocytosis fluctuations - Lab 
 
Bone marrow function - PET & biopsy 
ANALYSE 	
MONITOR 
relationships 
between	
CONSIDER	 Is there evidence of  
PET - detectable correlations ?  
Literature   
Cancer-patients reports Thrombocytosis present 	
Was thrombocytosis present ? 
Year Diagnosis Tr        PET 
25	2012	
2015	
2008 Right breast cancer 
Mastectomy  
2010 
Oct 
CT- pulmonary  thromboembolism 
L apical pleural thickening 
Mediastinal lymph-adeno-megaly 
2012 PET L apical lung lesion 
Normal BM uptake 
2014 
Aug 
Biopsy - Lung Ca - T2  N0  MX 
2014 
Oct 
Biopsy - Lung Ca - T2  N2  M0 
2014 
Dec 
2015 
Jan 
cT2 cN2 M0 = G3A 
PET  40 X 44 mm 
Increased BM uptake SUV max=2.6 
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PATIENT-1   
55-years-old smoker 
7. RESULTS 
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2010  Thromboembolism 
PNS PATTERN 
lesion 
T2  N0  MX 
T2  N2  M0 
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795 
cT2 cN2 M0 = G3A 
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2009	 2010	 2011	 2012	 2013	 2014	
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Trauma	
Chest	X-ray	
Gait disorders 
spastic paraparesis 
Progressive 
symmetrical 
pain 
Lobectomy 
CA	
PATIENT-2 
Asymptomatic 
64-years-old smoker 
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788		x	109/L	
			
RouGne	test	
Tr	
689		x	109/L	
			
?
Metastases 
Leukaemia 
Essential 
thrombocythaemia 
Are there indications 
for PET / CT ? 
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Ø  Origin of skeletal pain  
 
Ø  Extra-medullary haematopoiesis 
 
Ø  Bone marrow infarctions  
Agool	et	al.	(2011).	Radionuclide	imaging	of	bone	marrow		
disorders.		Eur	J	Nucl	Med	Mol	Imaging:	38	(1),	166-178		
PET/CT CAN HELP FINDING 
Ø  Metastases	
Ø  Site for optimal biopsy  
Ø  Haematological disorders  
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A standard protocol for oncology imaging 
 
-   Six-hours fasting; 
-   Serum glucose level of less than 120 mg/dl before 18F-FDG administration; 
-   Imaging performed 60 minute after IV injection of 370 MBq (10mCi-12.9mCi) of 18F-FDG; 
-   At 60 minutes after the administration of 18F-FDG, low dose CT (50 mAs, 120 kV)  
     covering an area from the skull to proximal thighs was performed; 
-   Thereafter the examination time was 20 minutes. 
  
After scatter and decay correction, PET data were reconstructed iteratively with attenuation    
correction and were reoriented in axial, sagittal, and coronal slices. The row action maximum-
likelihood algorithm was used for three-dimensional reconstructions. 
18FDG PET/CT 
TECHNICAL DATA & PROTOCOL 
PHILIPS Gemini TF scanner comprising lutetium orthosilicate 
full ring PET scanner and a 16 slice CT scanner 
Nov / 2010 SUV max  2.7 - 4.5 
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- axial skeleton (except skull) 
- proximal appendicular skeleton 
Ø  No lung lesions, no metastases  
Ø  Increased, diffuse, symmetrical  
    bone marrow (BM) uptake in: 
31	Normal	bone	marrow	uptake	      The	paGent,	Nov	/	2010	
SUV	max		2.7	-	4.5	 SUV	max		<	2.6	
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Magnification 10x20 
Nov / 2010; SUV max  2.7 - 4.5 
Parallels between: 
Ø  trombocytosis 
Ø  and increased bone marrow 18F-FDG uptake  
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Nov/2010 
SUV max   2.7-4.5 
- axial skeleton (except skull) 
- proximal appendicular skeleton 
Ø  No lung lesions 
Nov/2011 
SUV max   2.8-3.4 
 
Ø  Increased, diffuse, symmetrical bone marrow uptake in: 
2009	 2010	 2011	 2012	 2013	 2014	
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14+% decrease of  
bone marrow uptake 
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DYNAMICS AND 
PARALLELS 
BETWEEN 
 
Thrombocytosis 
Operation 
Viral infection 
18F-FDG uptake 
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 PNSs gradually disappear if cancer is removed 
 
 PNSs may reoccur if cancer reoccurs   
ADDITIONAL FINDINGS 
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h$p://www.physicianassistantexamreview.com/
cushings-syndrome-a-physician-assistant-review/	
h$p://medicalcontent.hubpages.com/hub/Buffalo-Hump	
Cushing’s PNS 
 
Ectopic cortisol secretion  
by lung cancer  
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BUFFALO HUMP 
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h$p://www.wfns.org/pages/read_the_reviews/97.php?rid=55	
40	
Jiang	et	al.	BMC	Cancer	2014	14:553			doi:10.1186/1471-2407-14-553	
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Ø  X-rays:  
     NO pathologies 
  
Ø  Ultrasond:  
     NO extramedullary hematopoiesis 
 
Ø  Immunophenotyping: CD45, CD13, CD15, CD33,  
     CD34, CD117, CD19, CD7, HLA-DR  markers 
      NO pathological proliferation 
 
Ø  Immunohistochemical: epithelial markers CDAE1/AE3:  
      NO epithelial cells proliferation 
      NO bone marrow metastases 
 
Ø  Cytogenetic:  
      NO karyotype abnormalities (46, XY) 
OTHER EXAMINATIONS - all normal 
SGll’s	disease	
PaGent	-2																
Nov	/	2010	
Leukaemia	
acute	myogenic	
Buck et al (2008), JNM 
 
Normal		
PNSs myeloproliferation 
Inflammatory myeloproliferation 
Malignant myeloproliferation 
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Normal BM  
DIFFERENTIAL  DIAGNOSIS  
OF INCREASED 18F-FDG PET/CT BM UPTAKE  
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h$p://portablerockart.blogspot.co.nz/
2014/05/arkfeld-site-baby-
mammoth.html	
MORE CONCLUSIONS 
8. MORE CONCLUSIONS 
prompt cancer screening 
Ø  early cancer markers  
PNSs can better cancer-survival-chances because: 
Ø  can be detected easily and in many ways:  
    observation, routine blood tests, imaging modalities 
Nuclear medicine - the best cancer-screening-tool 
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Ø  700+ cancer-patients reports reviewed 
 
Ø  Hematological PNS found in:  
      - ONE patient before cancer was diagnosed  
      - ONE patient after cancer was diagnosed 
 
Ø  Endocrine PNS noted in one patient (by chance) 
 
Ø  A pattern of BM uptake noticed in patients with: 
     - lung cancer 
     - leukaemia 
     - systemic inflammatory condition 
 
Ø  PNSs / PET correlations detected 
RESULTS SUMMARY 
